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Water an important source for human beings. The major source of water is the rainfall which is the key factor in 
determining the sustainability and conservation of living organisms on the earth. Around 80 % of the rainfall occurs during 
monsoon seasons which results in floods and sometimes results in drought due to the seasonal variations. Hence, it is 
necessary to analyze the rainfall during the seasonal period. The present study deals with the characteristics of rainfall of the 
northern part of Erode District. The rainfall data for the period of 20 years (1993-2012) were collected with a mean monthly 
rainfall data of the five rain gauge stations located in the study area, analyzed and categorized as four different seasons. 
These rainfall data were used to obtain the rainfall pattern by Geographical information system (GIS) and the spatial 
distribution maps for all the four seasons were prepared by Inverse Distance Method in ArcGIS. The study shows that the 
area covers under high rainfall is 51.74 km2, 1332.24 km2 and 1492.13 km2 during pre-monsoon season, South west 
monsoon and North East monsoon and during post-monsoon the low intensity of rainfall were observed which covers 
around 1492.13 km2 of the study area. 
[Keywords: Geographical Information System, Inverse Distance Method, Monsoon period, Rainfall, Spatial  
distribution maps] 
Introduction 
The important source of all the living organisms is  
water, which mainly depends upon the rainfall, an 
important and integral part of the component of the 
water cycle1. The agricultural planning in country like 
India is depending upon the rainfall since India is a 
tropical country and around 75 % of the rainfall 
occurs during monsoon periods which are varying 
with time and space2. The intensity of erratic 
monsoon rainfall with its varying nature results in 
drought during non-monsoon periods in Tamil Nadu, 
India. Hence it is necessary to study the rainfall 
distribution pattern. Several studies have been carried 
out to understand the spatial variations of rainfall. The 
spatial and frequency distribution of rainfall intensity 
in coastal zone of Krishna-Godavari river basin in 
Andhra Pradesh, India was studied by analyzing the 
rainfall pattern3. The hydrographs and iso-hyetal maps 
are prepared for analyzing the groundwater level by 
using the relationship between rainfall and 
groundwater level in Lower Palar river basin, India4. 
The rainfall variation in Vattamalaikarai sub-basin of 
Tamil Nadu has been analyzed by interpretation of the 
monthly and seasonal variation of rainfall5. 
The present study focused on the northern part of 
the Erode district (i.e) Bhavani taluk in Tamil Nadu, 
India. The study area in general has scanty rainfall 
and dry climatic conditions. In the present study an 
attempt has been made to understand the rainfall 
distribution pattern by analyzing the average seasonal 
and spatial variations of rainfall which is obtained 
from the rain gauge station available near the study 
area. Now a day, the concepts of Geographic 
information systems (GIS) and its technologies have 
been widely used in the entire field. For analyzing the 
spatial data, GIS is the best tool6,7 and hence, it is used 
to prepare the spatial variation of the rainfall in the 
study area. The main objective of this study is to 
calculate the average monthly, seasonal and annual 
variations of the rainfall pattern and to prepare the 
spatial distribution maps using GIS software. 
 
Materials and Methods 
Description of study area 
The study area Bhavani taluka, which is located  
15 km towards the north from the district headquarter, 
Erode, Tamil Nadu, India with a north latitude of 
11°33’45” and east longitude of 77°38’0” covering a 




total area of about 1492.13 km2 as shown in Figure 1. 
The study area is benefited by North east and South 
west monsoon season since it receives rainfall during 
both these seasons and scanty rainfall during winter 
and summer seasons with a mean annual rainfall of  
830 mm (PWD)8. The climatic condition of the study 
 
 
Fig. 1 — Map of the study area 
 





area is dry weather expect during monsoon periods 
which have the minimum temperature of 23 °C in 
winter and 41 °C in summer season. The district is 
covered by Metamorphosed Gneissic rocks of Archean 
age. Part of the study area is covered by Charnockite 
where there is a poor potential zones and the rest of the 
area is covered by Peninsular Gneiss where there is a 
good availability of water potential zones9. 
 
Methodology 
The rainfall data for the period of 20 years  
(1993 -2013) of the study area, Bhavani taluk was 
collected from the Public works Department (PWD), 
Surface and Groundwater divisions, Chennai, Tamil 
Nadu. The rainfall data were obtained from  
the five rain gauge station available near the study 
area namely, Ammapettai, Bhavani, Anthiyur, 
Kavandapadi and Athani as shown in Figure 2. To 
investigate the rainfall variation, the collected rainfall 
data of the entire year is categorized in to four 
different seasons as shown in Table 1. 
The rainfall data were interpreted by preparing 
various maps and graphs. The spatial distribution  
map of the entire four seasons Post-monsoon,  
Pre-monsoon, NE Monsoon and SW monsoon along 
with the average annual rainfall spatial distribution 
map was prepared using Inverse distance method  
in ArcGIS. 
 
Results and Discussion  
Average monthly variation of rainfall 
The variation of the average monthly rainfall of  
Bhavani taluka for the period of 20 years (1993-2012) 
has been calculated at the five rain gauge stations 
which has been utilized for preparing rainfall 
variation diagram (Figs. 3a-e). In all the rain gauge 
stations the homogeneous pattern of rainfall variations 
is observed. The intensity of rainfall has been notices 
as increasing trend from January to May and then it 
decreases to July. A gradual increasing in trend is 
observed from the month of July to September and 
peak at the month of October to December. 
Kavundapadi and Athani stations receive the Peak 
rainfall of 150.28 mm and 132.3 mm, respectively by 
the month of October whereas the Anthiyur station 
receives low rainfall of 46.268 mm during the month 
of October. 
 
Average seasonal variation of rainfall 
The seasonal variation of rainfall over the period of 
20 years were analyzed for all the five gauge stations 
in the study area (Fig. 4). The seasons in the study 
were classified as post monsoon season (Jan and Feb), 
Pre-Monsoon (March to May), SW monsoon (June to 
Sep) and NE Monsoon (Oct to Dec). The trend of 
rainfall occurring in the study as follows: NE monsoon 
> SW Monsoon > Pre Monsoon > Post Monsoon. 
 
Spatial variation of rainfall 
An analytical technique with the study of location  
of the geographic phenomena together with their 
spatial dimension and their associated attributes is 
geographic information system10. The attributes used 
are table analysis, classification, polygon 
classification and weight classification). The spatial 
distribution thematic maps were plotted with the help 
of ArcGIS with the help of rainfall data for pre 
monsoon, post-monsoon, NE monsoon and SW  
 
 
Fig. 2 — Location of rain gauge stations 
 
 
Table 1 — Monsoon period and corresponding months 
S. No Seasons Months 
1 Post-Monsoon Jan and Feb 
2 Pre-Monsoon March, April and May 
3 SW Monsoon June, July, Aug and Sep. 
4 NE Monsoon Oct, Nov and Dec 
 




monsoon periods. From the Pre-monsoon spatial 
distribution map (Fig. 5a) it is observed that the  
low rainfall pattern (< 190 mm) covers an area of 
699.42 km2 and the moderate rainfall covers an  
area of around 740.96 km2. 
The entire study area (1492.13 km2) receives low 
rainfall pattern during Post monsoon period (Fig. 5b) 
where as it is high rainfall pattern (> 220 mm) during 
NE Monsoon (Fig. 5c). The spatial distribution map 
of the SW monsoon season shows that the area of 
around 1332.24 km2 occupies high rainfall pattern 
(Fig. 5d). 
 
Average annual rainfall 
The average annual rainfall spatial distribution map 
is shown in Figure 5(e). It shows that high rainfall is 
recorded over 17.80 km2 in the areas surrounding by 
Athani rain gauge station and the low rainfall over 




Fig. 3 — (a-e) Monthly variation of rainfall 
 
 
Fig. 4 — Seasonal variation of rainfall 
 







Fig. 5 — Spatial distribution map of: a) Pre-monsoon period; b) Post-monsoon period; c) NE monsoon period; d) SW monsoon period; 
and e) Average annual rainfall 
 





The present study shows the usages of GIS by  
spatial variation of rainfall pattern with the help of 
inverse distance method. Rainfall is an important 
factor for the use of water resources for its 
agricultural activities. The study data series of the 
average monthly variation of rainfall indicates that the 
Ammapettai and Kavandapadi raingauge station 
receives higher rainfall intensity of 110.36 mm and 
150.28 mm, respectively. From the monthly data of 
the rainfall analysis, the maximum rainfall is recorded 
during the month of the October and the minimum 
rainfall intensity is recorded during the month of 
January in all the raingauge station located in the 
study area.  
The seasonal distribution of rainfall for all the five 
stations in Bhavani taluka is graphed to analyze the 
seasonal variations of rainfall. The seasonal 
distribution is of much importance in human activities 
particularly in agriculture. It shows that the 
Ammapettai receives heavy rainfall during all the 
seasons, where as Athani receives much lower 
rainfall. The analysis of the seasonal variation of the 
rainfall concludes the following order of the pattern of 
rainfall: NE monsoon > SW monsoon > Pre-monsoon 
> Post-monsoon. 
The spatial distribution of rainfall pattern indicates 
that the magnitude of the rainfall is higher in the 
central part of the study area in all the monsoon 
period. The study concludes that Bhavani taluka 
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